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The bond between natural resources and communities has almost
always been filial, though imbalance between utilization and con-
servation exposed farmers in Africa to extreme poverty and further
resource degradation. Subsistence farmers in Eastern Africa are
faced with serious dedine in soil productivity. They categorize them-
sefves in relation to number & composition of animals, perennial
crops, land size and productivity, health and social positions. Gener-
al strategies towards sustainable ivelihoods include enabling their
children have proper education, intreduction of family planning
methods and improvement of agricultural productivity. The last
strategy has proven elusive, with few innovations being adopted
despite various R&D attempts of both government and non-govern-
ment institutions. AR teams across the region have tested various
scenarios of participatory and integrative ways to enhance integra-
tion of technologies. Farmer research committees (FRC), planning
with development agents and scientists, initially focused conser-
vatively an crop varieties. Members now supply seed of selected
varieties to others, while researchers learned their selection criteria.
With growing confidence, farmers embarked on more complex is-
sues Multipurpose elephant grass on contours was enthusiastically
taken up, followed by farmer experiments with herbaceous and
agrafarestry legumes. Farmers describe interacting effects: new fod-
dersources improved dairy production; maize stover is retained for
soil fertility; mixing early- and late-maturing maize varieties openad
a niche for a legume relay. Some farm-level constraints provoked
border conflicts fe.q. construction of soil bunds), which demanded
collective management and negotiation of watenwvays towards
developing initial confidence to address higher community issues.
The FRCs vision changed to self-reliance through enhanced local
innovation, to placing technical demands on the public sector, and
to assisting other communities. In this paper, lessons learned across
AHI sites about systems intensification scenarios and the roles of
research are also discussed.
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Intreduction

Communities depend on natural re-
sources as a source of their Tivelihood
inchuding endless array of servicas for
production. utilization, comfort and
comvenience, The band betwesn natural
resources and comimunities has almost
always baen filial, while dynamic and
comples, and there can be no divomce
from this conjugal bond (Mdesfin, 20033,
However, due to unbalanced action
bebwaen utilization and consarvation
of these natural resources in Africa,
farmers and pastoralists ame exposed to
extreme poverty and further resource
degradation.

In contrast to situations elsewhera,
pear capita food produetion continues to
decline in Africa (World Bank, 1986
Important driving forees are commonly
given as climate (frequent drought in
S5A), decrease in farm sizes due to
population pressure. decline in soil
productivity, unfavorable policies, pasts
and diseases, inappropriate technologies
andior inadequate extension services.
Sanchez at al. (19975 argued that in-
creasing food insecurity and poverty in
the region is an outcomee of soil fertility
deplation, and improving the land re-
source base through integrated nuiriant
management should be considered as an
imeestment innatumal msource capital.

Mational and internaticnal agricul-
tural research institutions, despibe their
struggle to reverse the situation, are
under pressure to justi fy their research
priorities and modify their approaches
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in light of food security and natural
resource management challen ges, Cur-
renthy. thera is no consensus on how bo
increase real incomes and produe tivity
of smallholders while sustaining the
resource basa, However, it is eeognized
that doing =o is a more complex task
than devel oping improved technol ogies
solely (Eicher., 1987), in part because
small farmers appear rel uctant to imoest
in tachnologies that do not promise
quick and reliabla payoffs that satisfy
their immediate neads. An integrated
fammer-led research agenda is therefors
neaded where the fammer itvests time
and sorme lirmited resoupces on partner-
ship and technology development.

Participatory research (FR) ap-
proaches provided an opportunity for
researc hers, extension, developmeant
workers and policy makers to under-
stand more about farmers” complex
circumstancas. problems, neads and pri-
oritios, One of the pivaotal contributions
of PR approacheas is the enhancerment of
inter-disciplinarity among msearchers
particularky. using an applied systems
approach and other diverse disciplinary
cantributions towards solving complex
MEM and livelihood issues (Amede et
al. 2004,

This paper synthesizes experiences in
the evohution of farmer-led integration
of neww system components to further
sustainable intensification in Eastern
and central Africa. The pilot program
i= hosted by the national agricultural
research institutes (MARIs) and the
wvarious partmers in this process havera-
caived support from African Highlands
Initiative (AHIY), where in contrast to
a discipline-orientad mreductionist ap-
proach and the researcherlad approach
originally applied in much FSR-E.
the use of paticipatory tools and in-
tegrated strategies has baen fostered.
The specific objective is to encourags
farmers to immovate and build their
capacity for collective action in design-
ing, besting and scaling-up technol ogies
and processas that lead to improving
the land resource base. The systems
intemsification ressamch followead a step-
wise approach that comprised detailed
understanding of the clients and the sys-
tem. idemtification of appropriate entry
points, promotion of integrated natural
resouree management agenda, synithasis
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of dispersed recommendations and in-
formation in forms of decision tools to
facilitabe the decision making capacity
of cormmumities and their institutions
to respond to the cument opportunities
and challenges.

Unclerstanding

the Clients and Systems

Given the steop slopes, intensive crop-
ping and high minfall inkensity inmost
of the gites, decling in soil fertility is
very apparent. The research teams em-
ployied several participatory technigues
(Stroud, 1993, Pretty et al., 1995) in
order to (1) develop the capacity of
farmers and researchers in the area of
integrated research, (2) fosker parttner-
ships among stakeholders, and (3) foster
a change from eommodi ty-orien ted to a
more holistic and participatory approach
where farmers were in the forefront
throughout the processes of bechnol gy
dervalopmient . dissermination and impact
assessment.

AHI's Experience

At the initial stage of AHIL, farmers
demanded improved inputs (mainly
fertilizers and seed). Later, they con-
ducted waretal trials on major food
crops (wheat, te ff, beans and maize) and
high wvalue cropes (ooffes). and leamed to
maintain more than one option salectad
basad on their own criteria. The inter-
ast for new technologies enhanced the
demand side. Selection criteria varied
with the technology, socio-economic
strata, gender, market aceess and others,
For example, for teff, the staple bread
crop in Ethiopia, women’s major selec-
tion criterion was colour (white gmin
fatches more money than red, and is
preferred for cooking the local enjera
bread), while men considerad yield and
lodging resistance as the main criteria.
By building on that experience farmers
started to try more technologies, to in-
novate, adapt and integmate them into
thair situations and, in the process, to
darive manmy examplas of “win-win™
tachnologies that ame usaful for various

Table 1. Farmers’ descnption s of indicators and categonisaiion of wealth groups

Gegaecho zone, 1997 (Ameade ef al, 2001)

Wealth
Strata

Indic ators of wealth stratum (Rich to poor)

| They never face food shortage. Have 2nough money 1o buy clothes and
ather recessary commmaod ity Own mone than 4°tmaed” @hout 1 ha) of
lard, 2 aozn, 3 milking cows, 3 sheep, 1 donkey and a numbser of chick-
ans. They have also mary matured (unprocessed) enset plants in their
hormesteads. They have many coffes plants.

1] They have encugh food to eat (but not for a keng timel. Have a mini-
mam of ore ox one milking oow, half hectars of farmlana, 1-2 shesp, a
donkey and chickens, Some aretraders. Have few matured ensst plants
Haive coffes plants (but not as many as the first strata).

Harve half hectare of land. They sharedpossess in common (usually teo
poplel an o, a oow anad a donkey. They can have 1-2 sheap, Have im-
mature (few) enset plants and coffes. Keep few chickens. In genaral they
areengaged in trading maize, travelling to nearby towns to buy maizs
and sall it in their kcality.

Thesy have wary small plots (usually less than 0.3 hectares) of land,

fews coffes and enset plants ftheirenset plants are very young, is 1-2
wears okl They own some swest potato and a few chickens. The main
income source is retail trading of maize lour, gingsr, veqstables, salt,
tobeooo, etosthey buy and sellon by within their locality.

These are the poores of the poor. Thay lost their land becanse they
ool not return morey bormowed. They grow no crop, and are daily
labourers. The waemen prepans enset, fetch water,cut and carry grass
for others. Men ool kect fusl waood and s2ll in nearby small towns, cut and
split tress, and sall their Bhour to get daily food. Thess are weak (sick or
ool and lardless people.
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AHI's Experience

cadrzs of farmers. Motab by, not all were
subjected to formmal experimentation.
In some sites, the researcher’s role was
themefore changing to introducing new
ideas rather than design and control of
ent perri Tnantation, o rmoni toring with the
aim of understanding farmers” innova-
tions and evaluations, and to support
scaling up. Basad on a stratified wealth
ranking and sccial analysiz (Tablz 13,
partner farmers were encouragad to
wiork with scientists in participatory
NE!iM research.

The African highlands initiative was
comceived as a collaborative program
af the national agricultural research
instinations (MNARIs) of the ASARECA
countries and the International Agri-
cultural Research Centres (LARC) to
facilitate the marrage batwesn batter
livelihoods for farmers and sustainable
use of the resource base in the East
African Highlands.

Warious social groups could adopt
ar reject technologies based on their
awn percaptions, experienceas, risk car-
rying capacity and pemceived benafits.
As presented in Table 2, resource-poar
farmers resisted the adoption of soil
conservation bunds as it would ke up
land from their small holdings while the
rich farmers resisted adopting it due to
its very high labour demand.

EMTRY FOINTS AS DETERMIMANTS
OF EXPERIMEMTATICMN

AMD ADCPTION

Although ressarch in natumal resoupe
managament neads to take a holistic
view as wall as acknowladging the
complexities and diversity of fanning
systems, research with farmers should
fioazns on clear issues, addmssing critical
problems that they have identified and

prioritized CAmede e al., 2001 ). Hence
it iz important to choosa and implament
problemm-solving entry points on which
the possible adoption and dissemination
of other NRM technologies by the com-
munity would depend on. Ressarchers
involved in AHI used “entry points® as
a strategy to quickly get engaged with
the farmmers by providing some “best
beart™ technical salutions to pri oty prob-
larms. The entry points usad differ with
social categories and agro ecologisos,
Dictailad analysis of social categoriza-
tion in Areka (Table 1) showed that for
relativaly resource rich farmers, who
heve fartile plots and many animals to
produce enough mamire, high yielding
crop varieties wera the most prefermed
entry points, while fior the msoures poor
farmmers with degradad land and have
limited access to manure prefermed soil
fartility improving interventions as best
entry options (Ameade et al., 20013,

EXAMPLES OF SUICCESSFLUL EMTRY
POIMTS WITH WIN-WIM EFFECTS
FROM AHI SITES

Case I Sweet potato, a major food
source planted all year round as a sole
of intercrop under maize is damagad
by sweet potato butterfly. Controlling
the pest is one srategy for increasing
household food security. By planting
stick y vines of desmodivm around swaet
potato fields, fammers reduced past ingi-
denca. They have also usad desmodium
as a probein source for dairy cows (bo-
mather with carbobpy drate-rich elephant
gras=). This technology became popular
among the communities.

Care 2: Fammers used to remowve
maize stover and wheat straw from
outfield plots to use as fuel wood and
as mulch for homestead crops. About

80% of the maize stover was usad as
a souree of fuel wood (Ameds et al.,
20013, By planting Eucalyptus traes
thres years ago, fanmers gained access to
better quality fuel wood and this allowed
thermn o now incorpormate cropresidues in
thi outfields. Muleh for the enset fields
was obtained from the newly planted
adjacent banana plants and on-Farm trees
(e g Condia).

Case 3: Ensat (the false banana)
iz the traditional homestead crop that
recaives the highest proportion of or-
ganic resources, mainty from manre
and housshold refuse. The traditional
baliefis that ensat cannot be productive
unless it is supplied by arganic residus
wvear after vear, Some farmers have now
started anew strategy by planting ensat
in the main feld. They have designed
this change as a driving force (attrac-
tant) to transport organic resources to
themain and outfizlds, which have baen
derpletad for years by continual nutrient
mining.

Came 4 The farmers who constructed
plyysical soil bunds have integmted the
planting of elephant grass (previously
a completely unknown species here)
to strengthen them. This technology
rapidly bacame very popular, even out-
gide the participating commumnity, for
minimizing seil erosion and forincreas-
ing the feod capital for the dry season.
Fammers think that Elephant grass also
raduces the population of maime stalk
baorers, the most prevalent pest in the
area. Researchers will follow this up
with further monitoring.

Care 5: Tephnosia and Canavalia are
effective legume covar crops to m@stors
sail fertility. Farmers started to inte-
grate these LOCs as short-tenm fallows .
Tephmosia was adopted in part because

Tabkle 2 Percepdions and preferences of vamious social growps on differant soll fertility management o on s in

Ethicpion Highlamds (Amede efail, 20070

Practice Rich Poor
Advantage Disadvantage Advantage Disadvantage
Incr poration Soil ferti lity Shortage of anirmal Soil ferti lity Fued shortage
of crop residue impprowernsnt; Fzd imnross et
Yield increasa
Soil bund Reduce runoff High lbour demand; Erosion control Take up land
Lkturn difficult
Mulching Conserye moistune Reduce fodder Consarve moisturs Artract termites
Lequirme cover Soil fertility M fesad walue Protect soil from Comnpshes for
CIOps improvarnsnt run off and sun land {food)
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of fammer interast in its eputation for
contralling mole mts, a general past on
maryy crops. Fammers in Gununoused to
invest at least 4 hours to dig out and kill
just ome or two mole rats.

Case o) Sesbania is a multipurposa
tree adopted in many east African
countries for feed and fuel. In 2000,
fammers in Gummo chopped Seshanta
leaves and young branches, applied
tharn to swest potato figlds and obtained
a substantially higher tuber yield. As
swiaat potato plants stay on the farm for
a longer period than ary other anmuaal
crop, ther is ample time for nutrients
to b releasad. In the foll owing vear, the
fanmers raisad more than 500 seedlings
and plantzd them as fannm fences as a
future source of organic fertilizer. Fanm-
ers who purchass fertilizerare expecting
a 50% reduction of input costs by using
Segbania in biomass transfer.

Case 7 Eadier imvestigations showed
that when early and mid-late maize va-
rigties are grown inmixtures, therm isa
complementary effizet that cormmonly
mivies higher yield than either varaty
alone (Amede, 1995, Farmers have
benefited from this technology in two
ways: firsthy, the early maturing maize
component was ready to be consurmed
as a greencob a maonth before ary other
wvariety was ready and, secondly, fanm-
ers abtained a niche to integmte aither
LiCCs or ather food crops into the sys-
tarm without affecting maizne yiald.

Some farmers could consider the
temporary free provision of inputs
ifertilizers and seads), while introduc-
ing technologias as entry points at the
beginning of the project, as a major
benafit and this misconception about
the project objectives might hinder its
sustainability and create bias on the
analysis of the attribution of changes in
practica and attitudes to the PR approach
(Ameda atal, 20047,

IMFLEMENTIMNG

INTEGRATED APFROACHES

Diespita the huge investment in agri-
cultural research by African national
programmes and internati onal agricul-
tural research institutions, past efforts
have not been sufficient to affect the
life of small-scale farmers given a
manarally reductionist approach lack-
ing orientation towards conservation.,
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davelopment, policy and client par-
ticipation. Researchers need to have a
batter understanding of, and integrate
the socic-economic, organizational, and
cultural issues for varous individual
and collective resounce endowment cat-
emorias, given that small scale fanmers
in S5A manipulate and integrate farm
components hoping to maximize retums
in mlation to a complex enviromment.
AHI has therefore promoted a change
of msearchers” “mind sets™ to increase
social and economic inputs into the
traditional biophysical orientation, ad-
vance cormponantidisci pline approac hes
by infusing a systems pearspective to
achieve multiple goals or outputs by
strategic combinations of technolo-
gies, and to reversa the trend wheraby
rasearchars determing research outputs
to that where fanmers conduct research
and researchers monitor, contextualize
the information for a wider range of
uzers, and take up second generation
raszareh issuas ( Stroud, 20007

Afber the amival of the AHT partner-
ship in the region, strategic reseamh in
the area took a new direction mainly
aimed at increasing the capacity of
farmers to analyze the production con-
straints and find solutions togather with
researchers. Here, the team involved
with AHI is current by targeting integra-
tion and natural esource managemant
by irvolving other partner institutions to
a graater degrees, having a batter undar-
standing of the social group dynamics
and the resource endowment of sacio-
econormic strata, fostering a high lewel
of farmer participation and contral in
the researe h and devel opment processes,
and mking a “larger view™ by encourag-
ing invalverment of a mumber of spacial-
ists who work beyond their component
aiming to improve the system through
bettar integrmati on.

RESEARCH PROCESSES

EY RESOILIRCE-POIOR FARMER S

The two wealth groups [T and IV (Table
13 are considerad by the community as
relatively poar, and represent about 70
to 75% of the Gununo community, The
main production constraint for thase
groups mentioned during PRA (FRA
report Areka, 19971 was decline in land
productivity (also mentioned as the most
prassing prablem of the whole com-

AHI's Experience

munity). Those farmers who belongad
to wealth ranks 1 and IV did not awn
livestock; hence they did not have ac-
cess to manure for their crop fields. To
sacure the homestead security crops (the
root cropes enset and taro), fanmers have
for many years exported crop residues
from the outfield (maize, wheat) to the
homestead. This traditional nutrient
mining led toa buildup of organic mat-
ter in the homestead and an extreme
dapletion in the outfeld. Farmers in
these categories lacked cash to bring
in external inputs (inorganic fertilizers,
organic residuss, improved vanaties)
and alzo lack intemal farm inputs (omen
for plowing and seed).

Hemce, they wsually offer their fanm
for share cropping to fellow fanmers
who have momr resoumes. One point
worth bearing in mind with share crop-
ping isthat whilethose working theland
will want to maximize their harvest,
they are less likely to be interested in
future productivity and therefore invest
less in land care (Amede at al.. 2001}
Moreover, their land is steap (= 209
slopa) and is highty vulnerabla to soil
arosion with prevalent high intensity
of rainfall. These multiple agents lead
b somie portion of the farm becoming
abandonad.

The entry point usad with this group
was to employ strategic soil and water
conservati on measuras. In the first vear,
each farmer constructad about 15m of
a0l conservation bund, the approximate
width of individual fanm cutfields. They
strengthenad thess bunds by planting
elephant grass, multipurposs treas and
pigeon pea on the top and sides. In one
casa, Mr Demeke (26 yvears old ) planbad
wheat on the lower side of his stesp
land before constructing =soil bunds,
but reaped a very poor harvest despite
applying 25 kg DA Pha.

However, when he built a soil bund
and then replanted the plot with wheat,
hiz yield increased tenfold. He atiributad
this to the new construction. which
pravented both seeds and Fertilizer
from being washed away (Amede et al.,
2001, This impressed farmers in the
Following vear to constrict bunds about
sevien times longer, dividing theit land
into as mamy as eight plots following the
contour. As the soil bunds were accom-
paniad with forage grasses, farmers pro-
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AHI's Experience

duced a high amount of dry sea=son faed
estimatad to cover at least 35% of their
foed dernands. A fer minimizing the sail
loss in these ways., farmers asked forsail
improvement systems o increase soil
arganic matker and to improve nurisnt
stock and mailability.

Since not all farmers own animals,
crop mEidue management and legume
cover crops (LOCs) were sugmastad by
farmers and reseamchers for testing as
potential altemative interventions for
this farmer category (Table 3. After
ane szason of farmer field schools with
LCCs, fanmers chose one or more of the
seven candidate spacies ( T b, Sie-
Tosanifes, veich, Canavalia, Mcwna,
Crotalaris and Tepimosial based on their
own eriteria (CAmede et al., 20010, Most
farmers of this group voted for Crsfa-
Faria as it performead well both on good
and bad scils. The ather measume they
took was to stabilize gullies draining
water from neighboring fields, firstly
by stone blocks to reduce the velocity
af run-of f and then by planting indig-
Erons traes,

After incrmasing livestock feed me-
sources through growing grasses and
legumes on the soil bunds, fanmers
asked for eredit and bought young
calvas, partly for fattening and =alling,
partly to grow into milk cows, and also
forrecycling feed as marure. They have
al=o planted more Eucalyptus trees to
gat more cash and fuel wood to reduce
nagative trade-offs,

The evolution of improved integra-
tion among the different farm corm-
ponents was very fast for this group,
mainty bacavse their production system
relies heavily on internal resource Aows
and rarely involves external inputs,

RESEARCH FROCESSES

BEY RESCLIRCE-RICH FARMERS

These groups are composad of rela-
tively rich fanmers who own animals,
have managed to produce enough Food
to cover the household food demand,
and are in position to buy external
inputs (fertilizers and improved seeds).
However, access to new varioties was
litnited.

Attheinitial stage of AHL, thepriori-
by intervention that this group demanded
from researchers was improved inputs
imainly fertilizers and seeds). The
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fammers conducted varietal frials on four
major food crops (wheat, te ff, baans and
maize) after researchers brought candi-
date improved varieties from nati onal
and international ressarch institutions
with proven adaptation record to simmilar
agroscologies.

Fammers tested at least six varieties
from each spacies and selected more
than one variety from each spacies basad
om their own eriteria. Selection criteria
wvaried with the crop, socic-aconomic
strata and gender, For example, for teff
Eragmas tis abwvssinica, the staple bread
crop ) wormen s major selection criterion
was colour (white grain fetches more
money than red, and is prefemad for
cooking the local emfera bread), while
men considered yield and lodging
resistance as the main eriteria. With
those varieties introduced to the fanm-
ing community in 19497, researchers am
currently memnitoring the fate of selactad
wvarigties. As a follow up strategy fanm-
ars were provided, at their own requeast,
with training in sead systems to enabla
them to multiply the promising variet-
ies. share them with nonparticipating
fallow fammers and sell to neighboring
corTim Ui ties,

Coffiee rernains as the majorcash crop
inthe megion despite recent decreases in
price. Howaver, vizlds had reduced
due o coffes berry disease (CBDN). the
farmmers” major concern. The farmers
of thesa groups demanded pestici des in
the short term and CBD resistant coffise
wvarigties in the long term. A fter gotting

the support of the researchers to solve
the pressing producti on problems (CBD
rasistant varieties) and witnessing an
effective =soil erosion control measure
fromn their nei ghboring fanmers (Weal th
ranks I and IV ), thess groups promoted
theirinterest in better integrated fanming
systems and developrnent of “win-win®
technologies — those that increasa pro-
ductivity and improve MEM.

STRATEGIES T CATALYZE IMTEGRATED
MATURAL RESOURCES MAMAGEMENT
In somie of the sites, like Areka, fammers
have long baen invalved in government
and non-government devvelopment pro-
grams that hwva tended o be ephameral
and/or based on crisis management.
Research has often been peripheral to
these programs and fanmers largely have
baan seen as recipients. One suocessful
engammple aften cited is the Waollaita Ag-
ricultural Development Unit (WATDILT,
which was integrated but costly appar-
emtly, too costly o sustain and to repeat
elsewhera.

Davelopment and msearch organi-
mations are looking for new models o
foster an “upward spital™ whera the
local poor can sustainably improve
their livelihoods while maintaining and
imn prowving their resource basa, Although
the work done is largely driven by -
search interests with the aim to make
an impact. the general philosophy is
to foster more holistic, integrated and
participatory methods as a means o
the end. Integrated natural resource

Table 3 Matching system niches with resowrce endovwment categories fo intensify prodic-

Hon gy stems

Endowment Category

POOREST: Limited land, wage labourers,
less diversified, no lvestock, no inputs

MIDOLE: More land, owen lbour but
lirniting, some cash crops, sorme
livvestoc k, sorme trading

MCAET: Excess land & rent, hire laksouar
large livestock, buy inputs, well
diversified

—— -range of options

———J others; pay higher wage rates?,

Miche for Intensification

Lovew input labor; kegurmes B MTPs;
higher value cash crop (CBD coffes)

Livestork fesd systam, intensify
rmEnuE uss inc ease diversification

(EraowQaamic ) OrgaInic | Eg iNme covers,
improsed CRop manage ment)

Wiood lots, experirment on behalf of
rmicro-anterprse develsprnsnt,
liwastock fead systam, SEAW

conssrvation ol bunds with
grass &compost)
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W& I

W IV

Ressarcher - farmar linkage

]

» LICCs

= Residue managerment

= Organic - Inorganic \

» Multipurpose trees
» CBD resistant coffes
» Srrall erterprises

= Cornpost
* Soil burdls with forages
= Conservation farming

Integ rated soil fertility managemeant

!

Integrated Watershed Managsment

Figure 1. The ewolution of parti dpator )y resaarch from variedies to land management in Araka, Brthiopia,

management (IMNREM) at a farm or
landscape laval can bacome mealistic if
fand onlyif) maecarchers have sufficient
knowladge about the group dynamics
and processes, and the driving foroes
of intensification.

Improving fanm productivity has
manerally remained a challenge mainly
because of non-adoption of improved
technologies for various reasons. Inclu-
sion of farmers in the ressarch process
has bean discussed above as a positive
step towards increasing adoption. In
addition. research methads have been
changad. Researchars adophed a “team™
and roul tidi sci plinary approach towards
solving the farmmerfelt problems. They
introduced not one, but numerous tech-
nologies targeted towards solving soil
fartility, income, food and feed prob-
lems simultaneomely. They incorporated
the neads of men. women and various
wealth-endowed categories, and fully
involved them in an open process for
degigning frials, choosing and evaluat-
ing technologies, and evaluating the
Programime.

Farmers started to try more bechnolo-
gigs, to innovate, adapt and integrate
them into their situations and, in the
process, to derve many examplas of
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“win-win™ technologies that ate useful
for various cadms of farmers. Motably,
not all were subjectod to formmal ax-
perimentation. The researcher role is
therefore changing to one of introducing
new ideas rather than desi gn and control
of experimmeantati on, to monitoring with
the aim ofunderstanding farmers” inma-
vations and evaluations, and to support
scaling up.

Strategically, differnt driving forces
detemmineg the moda of systems intensi-
fication in subsistence farming systems.
In general. main determining factors
idriving forees) dictating the ditection
of intensification in the East African
highlands are market, climate. land
quality, household status and palicy.
In areas where market access is bad,
such as in Areka. (due to inaccessibil-
ity. poor policies or otherwise) fanmers
tend o depend on internal Tesources.
For eocample. fanners of wealth groups
Tand IT used tobuy inorganic fertilizars,
but in the year 2000, the price of maize
dropped from 100 to 440 Ethiopian bim
per 100 kg due to excess production in
a year of good rainfall distribution. At
the same time. the price of improved
sead was about 350 birr and fortilizer
200 birr per 100 kg — an economically

unattractive ratio. The following vear
almost all farmers in Gunune decided
not to buy external inputs but o rely on
fanmm-based rescurces. This proved to
b a driving foree towards sustainable
intensification. With the improved part-
narship with research and the improved
cohesivenass of the commmmumnity groups,
farmers have adapted and combined
tachnologies o achieve this end.

DECISIOMN GUIDES FOR

FACILITATING DECISION MAKING
Farmers and other stakeholders are be-
ginning to moognize the need for infor-
mation managament tools which could
help them in autemating the process
of turning the mountainsg of dispersad
data mvailable into useful information.
Researchers stemming from various
disciplines could give more than five
different variants of recormmendations
and make the farmer more confusad
than ever to make decisions.

In one case in Ziwai, Southern Ethio-
pia. researchers who consultzd a maize
farmerindividually onhow bomaximize
thie use ofrmaize crop esi dues suggestad
burning of the msidus to control the
maize stalk borer by an entomologist,
foading it to the animals by an animal
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scientist, incorporating it to the soil for
irmproving soil fartility by a soil scientist
and selling it as a cooking fual by an
econormist (personal communicati ong.
In this case, the farmers would have
made better decisions if the information
was gatherad, synthesized. analyzad in
econormic and social terms and sug-
gested to the farmer for possible use.

Whether decision guides could help
to facilitate decision making of farm-
ers has been tested on legumes in East
African Highlands { Amede and Kirkby,
20045, Food legumes remainad to be
important components of various farm-
ing sy stemns of Eastern A frica, while the
attempt to integrate fodder legumees and
legume cover crops (LOCs) since 1930s
bacame unsuccessful . Farmers remained
rehuctant to integrate fodder legumes and
LCCs, despiterecognizing their benefits
as soil Fertility mstorers and high value
faeds, mainly due to communityw Fammer
specific socio-economic factors,

Farmers" participatory ressarch was
conductad in Ethiopian Highlands to
understand the processes of integrati on
af legumes of different use into mixed
subsistent farming systems. Participa-
tory evaluation was first conducted on
the agronomic perfonmance and adapt-
ability of @ight legumes during the main
and small growing seasons.

Following the agronomic evaluation,
the perception of farmers to legumes
af different use, the socio-economic
factors dictating choices and adop-
tion, and potential niches for legume
integration into the cropping systems
ware considersd. The final decision
af farmers for integrating a nor- food
legume into their temporal & spatial
nichas of the system dependad on land
productivity, farm size, land ownership,
aceass to market and need for livestock
faed. The potential adopters of LOCs
and fomge legumes wera less than 7%,
while 91% of the farmmers integmtad the
nerw cul tivars of the food legumes. A fter
characterizing the farming systems of
ather benchmark sites, those indicators
wame usad for development of decision
gutides to ba used for integration of Te-
gumes into multiple cropping systems
af East African Highlands.

The decision tools developed with
ane comimunity in Ethiopia were wali-
dated in another cormmunity with com-
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parable socio-aconomic characteristics
in Kerya. The validati on results showed
that the dacision guide fits wall with the
curremt priorities of fammers in general .
but ferw modifications weme needad, for
exarmple, in households whera livestock
i=an integral component the probability
of the househald to allocate land for
legume eover crops is very rare. Since
the land holding in these areas is very
small, manure from few animals could
suffice to keep soil fertility over years,
They favor food and feed legumes over
LiCCs. In situations when peremmial
multipurposs legumes (eg. Calliandra,
Sosabania) are grown, they could be
grown ary where in the farm following
s0il conservation ditches, a case which
was not apparent in Areka. The degres
of soil fartility ofthe farm dictates most
of the decisions of farmers on where to
place a crop within the farm and other
issues come sacand.

FARMER RESEARCH COMMITTEES AS
CHAMGE DIRIVERS

Farmmer and communi ty involvement has
provederitical for building fammers” ca-
pacity to innovate and experiment and to
main suffcient confidence to continue in
thizir coam process of development. In the
process of fostering the organization of
the fammer msearch commiteas (FRC)
as the initial interface for interaction,
researchers have leamed more effec-
tive ways of organizing and working
with farmers, and for monitoring and
evaluating impacts. The majority of the
fammer research groups at benchmark
sites supportad by AHL ate irreolvied in
exparimentati on with new technologias,
promotion and sales of their prefomed
tachnologies, and organizing collactive
action in response to felt neads.

The FRC mecognized that its mem-
bars" wision has changed with the recent
AHI-mediated expariences from one of
dependence upon initiatives from out-
side institutions to one of self~reliance in
solving problemns. They are now jointly
discussing not only short-tenm neads
and solutions, but have recently listed
thair three main long-term strategies
For food security as baing: (1) reducing
the population pressure through family
planming. (2) increasing farm produc-
tivity through improving land resource
basze, and (33 exporting trained labor

through education. This change to self
raliance also includes placing demands
for more options and technologias,
placing tachnical demands on the com-
munity and palicy makers, and actively
assisting other communities in aking
up technologies they have found vsafial.
The FRC through sharing experiencesis
advancing and integrating the technola-
gies wall beyond what the ressarchers
imitially imagined: thus, dependency is
gradualty diminishing and the FRC is
providing the continuity to the process,
regardless of the level of researcher
irvva lvement and staffchangas.

LIMEING MREMWITH MARKET
OPPORTUMNITIES (CASES FROM
MM CAATIWVE WIDMEN)
The success of many knowledge-
intensive technologies like soil and
water consarvation in Ethiopia heaw-
ily depend on the combination of the
interventions used to attract farmers to
arganizethemsealves, the type and value
of the s0il conservation stabilizers and
the typee and amount of the immediate
bemefits, preferably cash, farmers get ot
of the intervention. Farmers who wera
sustainably treating their steep land by
constructing hillside temraces were those
who planted high wvalae shrubs, froit
traes, and fast growing forages. For
enammple. Ayelach Fikre, an inmovative
farmer in central Ethiopian highlands
was planting gesho { Relamiris perinoeg-
des) al=o known as hops, which is used
to brew local beer and for which there
iz a high demand in the local market
iMillion, 2001 When a visiting expart
asked her “Whao taught you to do all
thesa different activities?" she replied
“Tha problem and the market”.
Anotherinmovative worman was s,
Romas Haile from Tigrai, Morthern
Ethiopia (Personal cormmunicaton). She
iz a widow, &7, and has no family labaor.
Her land was far away from the tradi-
tiomal irrgation command area. During
recent construction of diversions and
canals her farm was almost complataly
destroyed and covered by stone. On
the other hand, she was happy that the
water canal was crossing her fanm. She
decided to remove tones of debris away
from her farm alone, which took her at
least 3 months. She changed her wheat
and barely field to a vegetable garden
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imrigating the field using buckets. Her
net income increasad from debt o about
2000 birr net per ammumn in the lask twao
waars. She is excited that she was abla
b intensify her fanm and improve the
productivity of her land through better
management using famm residues.

Condusion

In general, the success of agricultural
intervention heavily depends upon the
Following ingredients:

* Careful selection of entry points,
which are quick to solve the major
problems of the fammers, which would
encourags fammers to be engagad in the
research partnership. The next step isto
mowe into more complex issues suchas
s0il and water conservation and or ganic
TEs0LUrea Imanagament.

* Increased fammer knowledge on
experimentation through facilimation of
site visits, fammer to farmmer discussions,
field days. easy-to-understand bro-
chures, subject matter class trainings,
and drama among others

* Integration of ITK and local indi-
cators in the R&D process throughout
the msearch process

* Building mutual confidencea
among researchers, extension workers,
and fammers through strong linkages

* Develop baskets of technological
options that are appropriate to all social
groups and are gender. and mark et-ori-
antad

* Frequent supply of knowladge and
planting materials, especially for new
marmplasm of most favored crops and
animals

* Formation of FRCs to facilitate
fammers” participationand commitrment.,
and evaluate various field experments

*  Bupportive research managament
systoms and organization to provide
support to local actors, inchiding com-
munity facilitation

* Continuity in engaging farmers
and their groups, which has eadership
and financial implications. ®
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